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bearings.   Where the end thrust is comparatively small, ring oiled self-
lubricating bearings or ball thrust bearings are satisfactory.
Bearings for Vertical Shafts.—In a small unit, erected in an open forebay,
the thrust bearing often consists of a plain footstep bearing supporting the
lower end of the shaft, and provided with a lignum vitae bearing pad and
bearing strips. In large units the bearing is never submerged. It may be
carried by a cast-iron truss, supported from the speed ring of the turbine,
and situated below the generator, as shown in fig. 7, which illustrates one of
the turbines of the Keokuk development on the Mississippi River, or may
be situated above the generator on a supporting truss which forms the head
cover of the generator, as shown in fig. 8, which shows a more recent develop-
ment at the Cedars Rapids Power Company. The latter method has the
advantage of being more accessible, and gives a more compact construction.
The upper guide bearing of the generator is located immediately below the
thrust bearing.
Owing to the fact that the whole of the weight of the rotating parts of
both turbine and generator is carried by the thrust bearing, this forms
a very important feature in the design of such a unit. Until comparatively
recently the type of oil-pressure bearing shown in fig. 13 was used almost
exclusively for large units. The danger accompanying any failure of the
oil supply to such a bearing has led to the more general use, in modern
units, of some form of bearing not requiring a pressure oil-supply. By
replacing the lower disk by a series of blocks, each of which has an alternate
inclined and flat sector, the oil, supplied under gravity, is fed into the seg-
ments by the rotation of the shaft, and a simple bearing is produced which
is capable of good results under large loads.
An elaboration of this idea has led to the so-called Michell or Kingsbury
bearing, in which the stationary disk is made up of several babbitted seg-
ments, each of which is mounted on a pivot to enable it to adjust its angle
of inclination to the rotating disk, so as to ensure an approximately even
distribution of loading over its surface. This bearing also has the advantage
that the oil-supply does not need to be under pressure. In such bearings,
applied to the Keokuk turbines (fig. 7), the diameter is 56 in., the total load
255 tons, and the mean bearing pressure 350 Ib. per square inch. Tests
show that the friction loss in these bearings amounts to between 7-5 and
10 kw. at the normal speed of 100 r.p.m., or approximately one-tenth of i
per cent of the output of the turbine.
In some more recent installations a roller bearing of reduced dimensions
is placed inside the main bearing. The roller bearing is made with a slight
clearance, and only comes into operation if any wiping of the shoes of the
main bearing causes the bearing plate to settle.
The Draft Tube.—The suction or draft tube was originally designed
with a view of enabling the turbine to be placed at a convenient height above
tail-water level without loss of head. The maximum practical elevation
depends on the diameter of the draft tube as indicated in the following table,
which is adapted from values given by Meissner:

